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&R*W&-?& J f-r»<-b* 

mmmmmzmzv&mmmb , 

««±tc, J: £2c7)*a 

[»»*2] nre*i<^«ia^iihaj*i:«e»2» 

ESS *vO £ i fcttfti: -T ill** 1 CEttajftffi 

ss. 

xnttfj^Sr^-r 4 z t mm t -th mim 2 

BUSK. 

» s*ifcs«**wes i fl5ja*y^Btaj*fe zvn 2 <n 

tt*nics**ittf«sfc-r*ai««i*^iii*«3 
awm* 1 mzimvm&im. 

■wi4»i«tiea<o«iBat. 

**»^«RtftB»r * i k mmbthmm 1 *»4>n 

4 H$ifl 1 ^4>ff«qi 6 *h vffi* 1 JfKEf^JOIg 

I ] ffireS 1 «5«i*{r^tt. Al.Zr.T 
i , Ta, S i , W*j,J:VRu<09*>^-m*»ia*t- 

mffi&2<wmtix\tn*t:\±o*lstszb*W&i 

b -ri tmm 1 *» $>a*s 7 *» vffu&» 1 jstietto* 

BBSS. 

[ff*^9] A 1 2 O3 , Zr0 2 . Ti N, Ta 
N, Si0 2 . SiN. SiON, SiOF. WN, W 

5 its£VRu0 2 n$*>^?tlfrinitiimtlZb 

s mm b-thtmm 1 i<n\ 1 jske 
nmmnm. 



[SW&fli 1 1 iwE£<yi#*l2, a 1 , zr. Ti. 

Ta. Si. WfcJ:tfRuOo^? : fia>lW07C3!?£ 

x b 5rfl-t h z b mmb -t sisjsjs 1 0 izimnim 

limm 1 2 J •f*-\* wC-rtTWSoaHRSr^BWt 
HSU »8*4ME3 yA-|*|*)Snfc 

2 «jMwr^BttB«*»^'t<t'Wij(i i nfsmtfz&xv 

1 2£esoi£k#&. 
la** 14] at i ^ j:tfS2 <woa{f^<o««a« 

4fcttM*ja 1 3 teiiwiiattrs. 

[M#g 1 5 3 MESS 1 <7)J9ia**x(±. A 1 . Z r . 
T i . Ta, S i . Wfcitmu<Oo^«-vf*Tj!>>lg£ 
1fiEJS2O^#*JiN4fcM:0*£tr£fcS:ft 

mt-r &n#m 1 2*»4>m*ii 4«>^-«i4»ijhce 

[ar*JB16] A 1 2 0 3 . Z r0 2 , T i N. Ta 
N. S i0 2 . SiN, SiON. SiOF,WN,W 
S i *j ttf R u 0 2 <n o % wftifr 1 flttAIW- 4 c t 
S:WSSt-ri.f**Jll 036»feM«JHl 5WV^-f*i*»l« 

cooo n 

D (Atomic Layer Deposition) j££f IJffl LT*^I> 
[0002] 

WfcLT, wsi (fyy^T-yi/VW K) . tin 
(f-^y-^-f . Ti S i (f-^yv-u-f-f 

[00033 <r^i4>dKft^nnnRid:Aafi%iMi 

(PVD) fcffllvCrtfltSft-Cufcd*. gifioi^lCr 

yjb-Mtwzm i < % -> x a o , s^>i^tt^«i i p 



(3) 001-254 181 (P200 1-2 5t8 



V D -Cli-HttrWtt £ » * £ fc mm. i o T ^ 4 . * 
ZX\ TlN«S:J:i)A«^li*»lW4wt*«JHttf 
* 4 fl#H3MI ( C V D ) TlSKt SCi: fr'fffcixT v > 

[0 0 04 3 L^L&tffc. CVDti-aTt. Mff. 

[0005]-*-. &tf&Rff^^&M8*«* 

ttfc J VXr r^AW-yft < 4 886 fc L T . 
j£f$, ALDfe&<i£B$iT.T^4 (#SjBS5 5-l 30 

K8vvCfcALDffi£fiJffl*4£fcA**;iS>il4. ft* 
ttfctt. WitfT i NRSrlSBWiRttt. f-rVA- 
rtKltfetf^x^SrEEU ^•ff-A-yA'-rtUT i C 
1 4 #X£«&LTT i <0#HCFJ!£i8»S-li\ a^T 

nh 3 #x*imi'X*0)±tzN0)SM?mi:tmzit 

[0006] 

[^afl^W^LJ: ^ t-TSiSH] U>L$rA<&. ALD 

4. iOiaKIUI^l^ailtSRCtt. -# 

[ 0 0 0 7 J *«Eli0»*»**ttK«*T3rSiifck<o 

J:l/«JR*ffi*ftflW4 - k * mt-t 4. 
[00083 

k . t»»t m i <o«ui#x ^Rt 

^a^x$rtttb-r.i.m2c7)«ia*'x(«:ajgpk. mesk 

S:^SP«^IUfe$-tilr-S.[lIiE««i: , ttE2K£;!lrifi-f4 
Rfc&lEStffca^, «RJbt. *l*)«yi#.*fcj:4 

4 ; t swat -r^rtuwBi^iitt-r* . 

[ 0 0 0 9 ] * fc. f-v y^-rttttta Lfc 

&ALT&4&il#x#H^Mfc£jI&^4 J: 3 fc. 



[0010] s<i>c. *aHjnj, f-vyA'-rtfSSco 

«Bb5r^J3j:t«B2<0«Hi^*BtajLT. SfcJzfc. 

[00 11] *«flKJ:*ltf. ALDffi*fiJJflLTl«« 

«H^Rtai«*»^-eit-P<x» 1 <50J!LIl*'XiJj;^S2 

&I6S-£4<7>T» iSS8;U •yf->-^</U7 , 2:ffl^4Ci: 
$:<. «R±t»l«»a^i:»2«)J8a^tSrX 
StefftteLT, »lW«M^tJ:i.JM[^«k. £2 
<Wm#* £«fc4 *K-?1 1 «r3£5K»*-f 4 £ i: #T 
* 4 . *fc . «^»*f jfe» Lfc«JB 

■waafciwe. -mzmmtkmmcommi 
[00123 Mismmmza^x . Mass 1 e»m# 
hbm®mz3mizimi$tix^zzbtfmi<>\ 

ZtHZ**). J:0i«»*T)ffliSfT3£t* t f*4. 
[ 0 0 1 3 3 BtffSJSl OJ!!:S^xilttl95i:tiriem2<7)Jii 
*y^Hhffl*i: «iac/<-yxfx £ttiU-f 4;n-x#x 

4. 

[00143 «neiaiK«H«(i. Miesss^aswcs^ 
?n?ts^^fne^ 1 nvmtizs&imts x v<m 2 com 
a#*ttitiaw)iST«:a*r4 j; 3 (ci5iea«s»a5« 

$rHI^S-fr4C:i* i »iL^. ZtUzX*). SS±tSI 
Hfc*S ; FJi*»*t4; fca^-CS 4. 
[ 0 0 1 5 3 ffnaHK£ge£'£4£8(@eilff!£3 
fc*t4£fc36<#4L^. Clc7)i3{cS«5:aiE$-fr4 
^fctciO. «^%Ht$r J: 0 aft 4 Cl i: 4 . 

[00163 mstm/fffli* iftisMmiftmnTJ: 

Lt.tJ:v>. 

tooi7]iriErtw*atc*jv^. s<5>c««sriic 

[00183 frie^i ^Jlta^XJi. A I , Z r . T 
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i, Ta. Si. W&itfRuCO^vfft^llIfc-i- 

tsinzm^&zttfx'*. wie»2<a«yi#xj4N± 
[0019] mia^nafo iVM&sK^i. a i 

2 0 3 , Z r 0 2 » T i N N TaN, Si0 2 . Si 
N. SiON. SiOF, WN, WSi fc<t^Ru0 2 

<n o *> v vf*ia> i aojfcJBttcilffl-f set £ 4 . 

COO 20] 

B^-^Jfi^St^l»fi)t)igl$r^-rBi®ll. 02(4-?- 
OI*)&<WS0T'J>4. ^.ITIiALDffifcfPBLfcC 
VDrtaeSBKJ: 0T i N»SrjdWti*^Cov»TK 
Wf4. 

[00 2 1 ] ^iOCVDBK^SIll 0t±. «23I#*T& 
(C«$il^n«*<7)^r^<- 1 1 Sr^LTfcD. 
*fl+fctt»BH*-Cfc* vXMW£*JFfc4 tJdd#^T 
&&^XA^$m 2fr1S(tf>itT^4. 7xy\£JS 
aWl 2(4, H2t^fJ:3fc, 4-5W>xy\$J*»l 
2a$r*LTfcO. Cft^(C^XAW#£ft£ft.4 J; 3 
«r-?T^4. ifc. ^NiftSm 2«+'McJ4T 
*fcgtf*[iWi«l 3* f R»t«vCii9. i»EBE(*l 
3tt*-*-14Ottfctt0Wt£iVO*6. *LT. 

fcrtLT^XAjfcSttl 2**02<O*ED*l6l{C»o'C 

ffil 2 afc£»Sflfc*xy\W{i. 7X^£»*H1 2 
WEMECi-jTSWllil 3^@02r^lK-rS<t3C : 5r-5 

[0022] ^xyNifWW 1 2tf5T*ttt. t-*- 

15(c<4. ^XAW^»IMW»tiBo-crt«i3J:^JWi 
2o*)PWMjS0>t-*-l 636«3d*SfiT^4. 
[00 23] ft^<-l 1<0^S1 1 a£l4, SS1<7) 
«H>yxi>tHjyx^ (lBio«HWrxi!tiij») 20*>i 

tfj&2osyi;!rxntHjyx/i' (*i2*>Byi;«fxi!tai*) 

2 1#. -?-<O^Xiy:tUP2 0a, 2 0 b &7XA£8gB 
ttl2<0±Bft:»H»l8*fc«JI|-C8Ht4><fC^ft. Ztl 
b& 1 cWItfXttiij / X)V 2 0 J:V» 2 WSMtfA 
vb&/XiV2 1(4, H2t*T 2 o-fotS(t4>ft 
TfcO. - ft £ tt^K 7X AW<a»IMIi»*: »o T R 

D±avX/U2 0fcJ:lAll2O^g;#xntaj/X;U2 1(4 

1 3 £4"l>i: IX 9 0 • ^flrCEHSftTi.* 
4. ttz. ftVA'-l KO^Sl 1 atlt 40W< 
-^XttffiyX^ (^-i^xttajW) 2 2*«W«f^ 
*»1 *Mra#Xttffl/X^2 0fcJ:tfS32c7)J!yi#X 

ttiu>'X/u2 l^fflttiitr^iatwt^-cv^. 

[00 24] 03 (a) li»l*58ffl#X«:ai/X^2 
0 J: tf » 2 <0*aii#xD±ai / X/P 2 1 OBrffl0TJ> 



4. 03 (a) (e^-f±o(C, JBlfcJ:lflll2<0«yi>y 

xttffiyx/1^20, 2 1 1±. -eftW^ftcotfxttiBP 

20a, 2 1 a££LTfc9. -Itf>£»0)Rt{i}O2 0 
a, 2 1 a*>WtyA'-l lrtfcv-^-tffcfligtf 
x£ttiiit4J:3(;:1tj£$ftT^4. 03 (b) 
\t*-VijX^JX)V22<mW®Rhh, 03 
(b) K^-ri^C, n-=J^x^yX)V2 2\i. 1*1 
*fcl«tfcftfc 2 2 a t . CO^ftflHtaj 

□ 2 2atf)T*C»»t<9<lfcX*-h»2 2 btSrlTL 
TfcO, ttttiP20aA^^-vyA--l l(*|tvY7- 
ttfc«I#X$i>tart-4i:i:fcfc, xa-M»2 2bK 
i 0 s^7H*fcttffi3ftfc'*-5'Vyx<^ftjmilW- 

jn-tfjLTij-T-yZttX i fc«j£Sft-cn4. 

[0025] £ vf-xtfXDtajyX/l^ 2<7)#Xtt 

ajp2 2a{4, si<?)«a^xota5yx^2oi3it/m 

2<0«HI^XttajyX;U2 10/fXttt±JP2 0a, 2 1 
aJ")fc±2f£Wt&*l.Ti3 9, iiltiOJBKOJBa 
#x»fflm i: m 2 *>»3#x£HSli: xtfxox 
7*— fyfciO^MrTttt^ro-CV^. ,Iftf>yX/U 

20, 2i. 2 2*>ttt. a3*t*/rx«n«ai3o*» 

[0026] fixm&Wfc 3 0 U . 7 'J VftiXX' 
ft4ClF 3 Srtt>M-4ClF3fl3ftffl3 1. Arjft 
te-f4Ar{Ji&iS3 2. TiC 1 4 £{*£-f4TiC 1 
4&&S3 3. NH 3 S:ttlfrf6NH 3 ft^S3 4»# 
l/O**. *LT. C 1 F 3 fl8MS3 lfcttC 1 F 3 # 
X54y3 5tf. Arffitt*3 2fc(iAr;5rx54V3 
6#, T i C 1 4 ft&jg3 3C:t4Ti C 1 4 tiXyAV 

3 7*«. NH 3 tt&ag3 4£(4NH 3 *'X7^f >38# 

4 0JjJ:i;7X7D-3yho-74 l*«gJt^il"CV^ 

[0027] TiC 1 4 flt*&jS3 3A^gl/&T i C 1 
4 *'X7^>-3 7(±, HlOJUHJifXtttijy ^X;U2 0*» 
^IEtX*^XE < f4 2W8«8nTV^. TiC 

I 4 ^X5^^3 7K«4Ar^X5^^3 6*^S^S 
E*4 5*»«SKSfiTfi9, Ar^XK^^'JTSiifc 
T i C 1 4 #XjWE*4 2 Sriio 1 fWUffl^XBtUJ 
yX/U2 0*»4>Ptaj§^4. NH 3 tt»fti[3 4A» 
$>Btf4NH 3 ^X^^y3 8{4. m2c7)Jfl.a^XD±ai 
yX;U2 l3&»fe«tX*^XE«4 3K««e8#l"r*J l 5. 
NH 3 ^X*«NH 3 ^7^f y3 8foJ:^*XEl : 4 3 

imixm2cn>im#xaiiii/X)\,2 1 *>/9Ptaj$n 

4. S^K. Arttfc*32a»fctttf*Ar;!fX?>r>' 
3 614. A--x'^xi»tajyX;l,2 2*^SlA'4E < f 4 4 

tflE*4 4 imr,X^-^X^yX)V2 2*»<»nta3 
$h.4. Sfefcifc, ClF 3 tt»«3 1*»feBV4C 
1 F 3 tfX^ >3 5W4, E14 6, 47, 4 8*^ 
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^$ntfcO, ^fl^E«4 6. 4 7, 4 8*»<bE*4 

2,4 3. 4 4$^Lmi^50S^PttiJ/^2 

^«ri>taj^rttk*oT^6. fcii, £1=4 5, 4 6,4 
7, 4 8£ii, %tl?tU*)V-r4 5 a, 4 6 a. 4 7 
a, 4 8a#Klt4>*VOv&. 
[00 28] KOJSB1 1 bCli, -f^t 

*«c*Mip 2 5 ^iS(f=>fLtfc o , zrtgmn 2 5 1 

U:SMMf2 6***ttSftTH4. ZffM%V2 6 
5*ii&«2 8#&«&$fl-Cfc^ 9M(iiEiI2 8*fHtt8-fr 
SltCiOf-v^-l lrt«rJ5fSg^)Jta«4T«E 

[ 0 0 2 9 J ftfc . »S»2 6tt#aiQ 2 5 A»fc*B2r 

flT*i=Bira<f»T* s i l *i6ifcJBfl LTii o . friamis 
•si 3J4sks*2 6nmB»<^>im^x. mat 2 6 

tiinsifti 3fc*>iaic{±, a*5/-^2 7**stt4>*i-c 

<^4. 

[ 0 0 3 0 ] ::<D J: 0 tlftRSftfcC V DjSJ®Wc*j 
wcti. £1\ f-s-yA-i 1 fiK^Stt^XAWfcg 
AU ^x;\£ftSf[#i 2*)?xa£8S1 2 a Ox 
AWSfMH-S. <X^t\ t-?-l 6 iDfiAWJ 

2 8t±9ft>A-i IrtyflUftyA'-l l 

rt£3rje*«£ttJiifc:-$-*. 5i#s£#. »i*>«yi#x 

ttaWX/l/2 0a>£Arfc*+U73tf*:Ti C 1 4 # 
'm2<r)^m^x^/X)V2 1KNH 3 ijx 

[00 3 1] 7x/s££f*Btt 1 2<Wxv\£»» 1 2 a 

0*»^Btaj§ilfcT i C 1 4 tfZtfmttZtli 2WZ.-0 

»WR*Lfctt. ^xaSJHW 1 2<0EKEfc«fc 9 . ^ 
- i/^Rtaj / X/I^ 2 2 *» ttSU S flfc A r ^ 7 
^-T>SrjijaL'r. ^2<r>mLfIX^t^X)V2 1j&> 

<7)«jSWS*<iiS$*l, Cfi&tfRlCLTT i N«£ 

t i toWR-ma xvNomm+mtfmkzti. zt\# 

4. **JK»2««a^iltaj < /X/U2 l*»6tt 
SH$*lJtNH 3 #X#^8*l4ffitf>2tM:oi,vcii. 

a. ?xA3d*«m2oigKicj:i), ^-y^ntm 

yX;l-2 2*>fei!tajSfUfcA r#XCOX.Ttl-TyZm 
j&IX. & l<0!>mt}XBilii; X)l-20frt 3 Btli!,Zixfz 
T i C 1 4 tfXKJ: <0 N<0#«TF*tf3±t:T i 0#HHP 



JfjWMBSfU C<i<5)*«RJ6LrT i N*«»l5fc3*i4. 
§A>£. A--j/^o±aiyX;P2 2*^tt£ti$ix^Ar 
#X<7)X7#-Ty£iIj§t£flL flWfcLTNWJWI 

?«fcj:^T i comi-ismtezti. ztumsBR 
at. ?xa3b*iw* 1 2aiaeawBi. bis^a?* 

4T i C 1 4 tfxfcitf NH 3 tfXOq&fjlgKiSCT 

[00 32] £«^efc{t4JBlfl«I;!f.*i»t 

&/X>l20&£V : m2<7)9mtfxailii/X;l'2 1<7)B 
«£J:lWx;\wi:<oHIHL SfcfctttfxSUHi, ^x 

AwwwtJWM^jWftrr 4 i o $rs*i£»j«w4 

Cfcj5*T#4J:dfc:|ft3e$*l4. ^- ^tfXOtiB 
y X;W 2 2 i; -)iaw <oiaRI. $ £ iztt/fxfi&Ht . 
rt- : J#xtfT i C 1 4 tfxSBmfcii/NHg 
Bm£+#Ktt8Pm&xT#-T>i LT«fgf4S 
it£#«*-4;iiA*rS4J:3fcSje3ii4. 4fc. b 

-^-1 6<oMfefflS«iTi fcNtcoaenaLTtai: 

[00 33] H3 (a) t^LfcUBt^#t4*l««i 

mnx^jxiv2Qiiiixf%2<rmMx^jX)v 

2 1 li. ttfcUP 2 0a. 2 1 a fc ftfTFfrKfiE-f 4* 

u-mmti 2fcfims#ut«>xAwaBi:«)ia<oE)i 

h,#0. 1-1 Ommfc&SioK&M-tS.Ifctf-e 
#4. 4fc. H3 (b) K^Ucflfi££#t4A--j;# 
XDiaj/X^2 2ti, HtajP2 2afc-t«)T*ICfiaW 
4»«S^S«1 2fc«M*Silfc'>XAW*ffik<?!)iai<0 
Klih 2 *<0. 1-5 Ommfc^JotCliiS-t 4^fc 
-5-OTffiiSS3ma5»l 2±mt<r>ffin$m. 
h 3 *U. l~5 0mmfc^4.J:a(Cietr4^h* s T- 
^4. if^L<Ji, h t 35*0. 1-5 mm. h 2 ifiO . 
2-1 0mm. h 3 #l. 2-1 1 mmt^rSJ: 5lcy 
Xyl/2 0, 2 1, 2 2SrESf4. 
[0034] £tz, T i N«i»t*J»t4**l-WM0^ 

3fc»jef 4it*»T*4. 

T iC 1 4 iiXxm-. l-5 0sccm(0. 0 0 1- 
0. 0 5L/mi n) . #t L<li5-2 0 s c cm 

(0. 005-0. 02L/mi n) 
ArtfX (***)TtfX) 85ft : 10-100sccm 

(0. 0 1-0. 1 L/m i n) , TiC 1 4 #X#ffi 

aa<o*&(ctt * -v d 7^x{iffl v ^ < r t J: ^ 

NHg^XSft: 50~1000sccm (0. 0 5- 
lL/mi n) . »4L<«i50-5 00s ccm 
(0. 05-0. 5L/mi n) 
A--i/"^xffift: 100-1 0 00 seem (0. 1- 
1 L/m i n ) 

f-+yyN'-(*lBE^ : l OOmTo r r-5To r r ( 1 
3. 3Pa-665Pa) , ff*L<ttl OOmTo r 
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r-lTorr (13. 3Pa— 133Pa) 
SD&i&S: 3 0 0-7 0 0*C. ft£ L<\iA 0 0-6 0 

0°C 

[0035] W±Ot olzLX. sacEasn^sB 1 

ff)9m.^ottay x>v 2 0 a ivm 2 comm^'xatmy 

X)V2 Iti^ZtlZtlT i C 1 4 ^fcit/NHa HX 
Srft&Loo. ^xyNja*SWi2*EIC8*T. *7X 
;\W(CT i C 1 4 #Xfc<ktfNH 3 tfZ.&SSS.lZ&tet 
h<T>X\ &mxj •y^-yy^)V^^h^tts:< . A 
LDifctJ: DT i wmR^lfeiVN^mm^lfcSS 
fcUBft LTBfa<OT i NK*#jaW4 Z t tfX'Z 4 . £ 

^JSttrffiSn. it:. >^-ViixVs&;X)V2 2frh^ 
-isfiXtLXVhr tixZuiftLXX-Tti-TyZm 
^LthZUzX^. TiC 1 4 #X£J:l/NH 3 ZfXW 
Mir-fhZt£®m±?ZZttfX'£. itz. ^c-y 
^XT'**Ar^S:ttai-fSCf:tJ: , 9, *>x./\W(7) 

w&mfflStiitfiit'T uzMttcDimifxz&^frizm 

4 LT *fc#&RJE*|»jtf 4 <I btPX'f* hV)X', £<9& 
'S.tnmZBfctb Z t 4 . 
[00 36] £<AJ:5$rTi NR^jStHOigLfT 
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Summary. 



(57) [Abstract] 

[Technical problem] Offer the membrane formation equipment and the membrane 
formation method of using the ALD method for high productivity, without using a 
high-speed switching valve. 

[Means for Solution] The chamber 1 1 which holds Substrate W, and substrate 
supporter material 12 which supports superficially two or more substrates W within a 
chamber 1 1 , It is prepared in a chamber 1 1 and the raw-gas **** nozzle 20 of **** 1 
which breathes out TiCI4, the raw-gas **** nozzle 21 of **** 2 which breathes out 
NH3, the rolling mechanism 14 that rotates the substrate supporter material 12, and 
the heater 1 6 which heats Substrate W are provided, and the monoatomic layer of Ti 
and the monoatomic layer of N are formed by turns on Substrate W, rotating the 
substrate supporter material 12 and making Substrate W revolve around the sun. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Membrane formation equipment characterized by forming the monoatomic 
layer by the 1st raw gas, and the monoatomic layer by the 2nd raw gas by turns on a 
substrate while it has the following, the aforementioned substrate supporter material 
is rotated and a substrate is made to revolve around the sun. The chamber which 
holds a substrate. Substrate supporter material which supports superficially two or 



more substrates within the aforementioned chamber. Raw-gas ****** of **** 1 
which is prepared in the aforementioned chamber and breathes out the 1st raw gas. 
Raw-gas ****** of **** 2 which is prepared in a different position from the 1 st raw- 
gas ****** in the aforementioned chamber, and breathes out the 2nd raw gas, the 
rolling mechanism which rotates the aforementioned substrate supporter material, and 
a heating means to heat the aforementioned substrate. 

[Claim 2] Membrane formation equipment according to claim 1 characterized by 
arranging two or more preparations and these by turns in the shape of a periphery in 
raw-gas ****** of the above 1 st, and raw-gas ****** of the above 2nd. 
[Claim 3] Membrane formation equipment according to claim 2 characterized by 
having ** purge gas ****** which breathes out purge gas between raw-gas ****** 
of the above 1 st f and raw-gas ****** of the above 2nd. 

[Claim 4] The aforementioned rolling mechanism is membrane formation equipment 
given in any 1 term of a claim 1 to the claim 3 characterized by rotating the 
aforementioned substrate supporter material so that the substrate supported by the 
aforementioned substrate supporter material may pass directly under raw-gas ****** 
of the above 1 st, and the 2nd raw-gas ******. 

[Claim 5] Membrane formation equipment given in any 1 term of a claim 1 to the claim 
4 characterized by having further the substrate rolling mechanism which makes the 
aforementioned substrate rotate. 

[Claim 6] The aforementioned heating means is membrane formation equipment given 

in any 1 term of a claim 1 to the claim 5 characterized by heating a substrate from 

the lower part of the aforementioned substrate supporter material. 

[Claim 7] The aforementioned heating means is membrane formation equipment given 

in any 1 term of a claim 1 to the claim 6 characterized by heating a substrate from 

the upper part of the substrate supported by the aforementioned substrate supporter 

material. 

[Claim 8] For the 2nd raw gas of the above, the 1 st raw gas of the above is 
membrane formation equipment given in any 1 term of a claim 1 to the claim 7 
characterized by including N or 0 including any one sort in aluminum, Zr, Ti ? Ta, Si, W, 
and Ru. 

[Claim 9] Membrane formation equipment given in any 1 term of a claim 1 to the claim 
7 characterized by forming one of aluminum 203, Zr02, TiN, TaN, Si02 and SiN, SiON, 
SiOF, and any WN, WSi, and Ru02 sorts. 

[Claim 10] The membrane formation method characterized by providing the following. 
The process which divides the inside of a chamber into two or more space with the 
air curtain of the gas stream breathed out in the chamber. The process to which 
repeat a substrate and it is made to move so that the plurality of the raw-gas 
atmosphere which comes to introduce a predetermined raw gas into each of the 
aforementioned space may be passed. The process which form a monoatomic layer 
continuously, make it deposit, and this is made to react thermally, and forms the film 



of a compound on the aforementioned substrate by this. 

[Claim 1 1] The aforementioned raw gas is the membrane formation method according 
to claim 10 characterized by having the 1st raw gas which contains any one sort of 
elements among aluminum, Zr, Ti, Ta, Si, W, and Ru, and the 2nd raw gas containing N 
or 0. 

[Claim 12] The membrane formation method characterized by breathing out the 1st 
raw gas and the 2nd raw gas, respectively from the 1 st raw-gas ****** and the 2nd 
raw-gas ****** which were prepared in a mutually different position in a chamber, 
and forming the monoatomic layer by the 1st raw gas, and the monoatomic layer by 
the 2nd raw gas by turns on a substrate, arranging two or more substrates within a 
chamber superficially, and making a substrate revolve around the sun. 
[Claim 13] The membrane formation method according to claim 12 characterized by 
making a substrate rotate furthermore. 

[Claim 14] The membrane formation method according to claim 12 or 13 
characterized by for the 1 st and 2nd raw gases doubling the degree of ******, and 
making a substrate revolve around the sun. 

[Claim 1 5] For the 2nd raw gas of the above, the 1 st raw gas of the above is the 
membrane formation method given in any 1 term of a claim 12 to the claim 14 
characterized by including N or 0 including any one sort in aluminum, Zr, Ti, Ta, Si, W, 
and Ru. 

[Claim 16] The membrane formation method given in any 1 term of a claim 10 to the 
claim 15 characterized by forming one of aluminum 203, Zr02, TiN, TaN, Si02 and 
SiN, SiON, SiOF, and any WN, WSi, and Ru02 sorts. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 



membrane formation equipment and the membrane formation method of forming a TiN 

film etc. using the ALD (Atomic Layer Deposition) method. 

[0002] 

[Description of the Prior Art] In a semiconductor manufacturing process, in order to 
embed the hole during the wiring formed in the semiconductor wafer (it is only 
hereafter described as a wafer) which is a processed object, as a barrier layer, 
metallic compounds, such as WSi (tungsten silicide), TiN (titanium night RAIDO), and 
TiSi (titanium silicide), are made to deposit, and the thin film is formed. 
[0003] Although these metallic-compounds thin film was conventionally formed using 
physical vacuum evaporationo (PVD) t it is difficult to require especially detailed-izing 
and high integration of a device like recently, and for the design rule to be severe and 
to acquire property sufficient in PVD with bad embedding nature especially. Then, 
forming a TiN film by the chemical vacuum evaporationo (CVD) which can expect 
forming a better film is performed. 

[0004] Membraneous quality, a step coverage, and membranous adhesion have 
stopped however, necessarily being able to say that it is enough also by CVD. 
Moreover, the thickness control at the time of forming a super-thin film 10nm or less 
is very difficult. 

[0005] It considers as the technology which, on the other hand, forms a good 
membraneous metallic-compounds thin film with adhesion and a sufficient step 
coverage, and the ALD method attracts attention recently (JP,55-130896,A etc.). 
Therefore, it is possible to use the ALD method also in deposition of the above- 
mentioned metallic compounds. In case a TiN film is formed, arrange one wafer in a 
chamber, supply TiCI4 gas in a chamber first, make the monoatomic layer of Ti adsorb, 
subsequently supply NH3 gas, the monoatomic layer of N is made to deposit on it, and 
these are made to specifically react. The TiN film of predetermined thickness is 
obtained by repeating this operation the number of predetermined times. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although the gas to supply must 
be changed at high speed and a high-speed switching valve is used for the reason in 
case a metallic-compounds thin film is formed using the ALD method, such a high- 
speed switching valve has the trouble that a life is short. Moreover, since it is 
necessary to supply purge gas and to purge front gas while supplying the gas of 
another side after supplying one gas in case the laminating of the monoatomic layer is 
carried out in this way, membrane formation takes time and the trouble of being bad 
also has productivity. 

[0007] this invention is made in view of this situation, and without using a high-speed 
switching valve, it is high productivity and aims at offering the membrane formation 
equipment and the membrane formation method of using the ALD method. 
[0008] 

[Means for Solving the Problem] The chamber in which this invention holds a 



substrate in order to solve the above-mentioned technical problem, The substrate 
supporter material which supports superficially two or more substrates within the 
aforementioned chamber, The 1st raw-gas regurgitation section which is prepared in 
the aforementioned chamber and carries out the regurgitation of the 1st raw gas, The 
2nd raw-gas regurgitation section which is prepared in a different position from the 
1 st raw-gas regurgitation section in the aforementioned chamber, and carries out the 
regurgitation of the 2nd raw gas, Providing the rolling mechanism which rotates the 
aforementioned substrate supporter material, and a heating means to heat the 
aforementioned substrate, rotating the aforementioned substrate supporter material, 
and making a substrate revolve around the sun The membrane formation equipment 
characterized by forming the monoatomic layer by the 1st raw gas and the 
monoatomic layer by the 2nd raw gas by turns on a substrate is offered. 
[0009] Moreover, this invention so that the plurality of the process which divides the 
inside of a chamber into two or more space with the air curtain of the gas stream 
breathed out in the chamber, and the raw-gas atmosphere which comes to introduce 
a predetermined raw gas into each of the aforementioned space may be passed The 
membrane formation method characterized by providing the process to which repeat 
a substrate and it is made to move, and the process which form a monoatomic layer 
continuously, make it deposit, and this is made to react thermally, and forms the film 
of a compound on the aforementioned substrate by this is offered. 
[0010] Furthermore, this invention arranging two or more substrates within a chamber 
superficially, and making a substrate revolve around the sun The 1 st raw gas and the 
2nd raw gas are breathed out, respectively from the 1 st raw-gas regurgitation section 
and the 2nd raw-gas regurgitation section which were prepared in a mutually different 
position in a chamber. The membrane formation method characterized by forming the 
monoatomic layer by the 1 st raw gas and the monoatomic layer by the 2nd raw gas by 
turns on a substrate is offered. 

[001 1] The 1st raw gas and the 2nd raw gas are breathed out in forming membranes 
using the ALD method according to this invention, respectively from the 2nd raw-gas 
regurgitation section which carries out the regurgitation of the 1st raw-gas 
regurgitation section prepared in a mutually different position, and the 2nd raw gas. 
Without using a high-speed switching valve, since substrate supporter material is 
rotated and a substrate is made to revolve around the sun, the 1st raw gas and 2nd 
raw gas can be supplied by turns on a substrate, and the monoatomic layer by the 1st 
raw gas and the monoatomic layer by the 2nd raw gas can be formed by turns. 
Moreover, since it processes where two or more substrates are supported to 
substrate supporter material, membrane formation processing of two or more sheet 
substrate of a number can be performed at once, and productivity can be raised. 
[0012] In the aforementioned membrane formation equipment, it is desirable that two 
or more preparations and these are arranged by turns in the shape of a periphery in 
the raw-gas regurgitation section of the above 1 st and the raw-gas regurgitation 



section of the above 2nd. Thereby, membranes can be formed by being more efficient. 
[0013] It is desirable to have the purge gas regurgitation section which carries out the 
regurgitation of the purge gas between the raw-gas regurgitation section of the above 
1st and the raw-gas regurgitation section of the above 2nd. Thereby, the separability 
of the 1st raw gas and the 2nd raw gas can be raised. 

[0014] As for the aforementioned rolling mechanism, it is desirable to rotate the 
aforementioned substrate supporter material so that the substrate supported by the 
aforementioned substrate supporter material may pass directly under the raw-gas 
regurgitation section of the above 1 st and the 2nd raw-gas regurgitation section. 
Thereby, a monoatomic layer can be certainly formed on a substrate. 
[0015] It is desirable to have further the substrate rolling mechanism which makes the 
aforementioned substrate rotate. Thus, by making a substrate rotate, the homogeneity 
of membrane formation can be raised more. 

[0016] You may make it the aforementioned heating means heat a substrate from the 
lower part of the aforementioned substrate supporter material, and may make it heat 
a substrate from the upper part of the substrate supported by the aforementioned 
substrate supporter material. 

[0017] In the aforementioned membrane formation method, it is desirable to make a 
substrate rotate further. Moreover, it is desirable for the 1 st and 2nd raw gases to 
double the degree of ******, and to make a substrate revolve around the sun. 
[0018] The thing containing any one sort in aluminum, Zr, Ti, Ta, Si, W, and Ru can be 
used for the 1 st raw gas of the above, and the 2nd raw gas of the above can use the 
thing containing N or O. 

[0019] The aforementioned membrane formation equipment and the aforementioned 
membrane formation method are applicable to any one sort of membrane formation 
aluminum 203, Zr02, TiN, TaN, Si02 and SiN t SiON, SiOF, and among WN, WSi, and . 
Ru02. 
[0020] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawing, 
the form of operation of this invention is explained in detail. The cross section and 
drawing 2 which show the membrane formation equipment which drawing 1 requires 
for 1 operation form of this invention are the plan of the interior. Here, the case 
where a TiN film is formed with the CVD membrane formation equipment using the 
ALD method is explained. 

[0021] This CVD membrane formation equipment 10 has the approximate circle tubed 
chamber 1 1 constituted possible [ vacuum length ], and the wafer W which is a 
processed object is horizontally formed in the wafer supporter material 12 in which 
four-sheet support is possible in it. The wafer supporter material 12 has four wafers 
supporter 12a, as shown in drawing 2 , and Wafer W is supported by these. Moreover, 
the axis of rotation 1 3 prolonged below is formed in the center of the wafer supporter 
material 12, and this axis of rotation 13 is attached in the shaft of a motor 14. And 



the wafer supporter material 1 2 rotates along the direction of an arrow of drawing 2 
by rotating this motor 1 4 through the axis of rotation 1 3. Therefore, the wafer W 
supported by wafer supporter 12a revolves the surroundings of the axis of rotation 13 
around the sun by rotation of the wafer supporter material 1 2. 
[0022] Under the wafer supporter material 12, the heater supporter material 15 is 
formed and the heater 1 6 of the inside and two outsides in a circle is supported by 
this heater supporter material 1 5 along with the move locus of Wafer W. 
[0023] The 1st raw-gas **** nozzle (1st raw-gas ******) 20 and the 2nd raw-gas 
**** nozzle (2nd raw-gas ******) 21 are formed in ceiling wall 1 1a of a chamber 1 1 
in the state where the gas deliveries 20a and 20b were made to counter the upper 
surface of the wafer supporter material 12. The raw-gas **** nozzle 20 of these 1st 
and every 2nd two raw-gas **** nozzle 21 are formed as shown in drawing 2 , and 
these are arranged in the shape of a periphery along with the move locus of Wafer W 
by turns. Moreover, the adjoining 1st raw-gas **** nozzle 20 and the 2nd raw-gas 
**** nozzle 21 are arranged at the angle of 90 degrees focusing on the axis of 
rotation 13. Moreover, it is prepared in ceiling wall 1 1a of a chamber 1 1 so that it may 
be located between the 1 st raw-gas **** nozzle 20 which four purge gas **** 
nozzles (purge gas ******) 22 adjoin, and the 2nd raw-gas **** nozzle 21. 
[0024] Drawing 3 (a) is the cross section of the 1st raw-gas **** nozzle 20 and the 
2nd raw-gas **** nozzle 21. ** which the 1st and 2nd raw-gas **** nozzles 20 and 
21 have many gas deliveries 20a and 21 a, respectively, and breathes out a raw gas in 
the shape of a shower in a chamber 1 1 from the deliveries 20a and 21a of these large 
number as shown in drawing 3 (a) — it is constituted like Moreover, drawing 3 (b) is 
the cross section of the purge gas **** nozzle 22. As shown in drawing 3 (b), the 
purge gas **** nozzle 22 With ** which has skirt-board section 22b prepared under 
delivery 22a of a large number prepared in the interior, and the delivery 22a of these 
large number, and breathes out a raw gas in the shape of a shower in a chamber 1 1 
from delivery 20a It has prevented that the flow of the purge gas breathed out by 
skirt-board section 22b in the shape of a shower is spread, and it is constituted so 
that the downflow of purge gas may make an air curtain by this. 
[0025] Moreover, gas delivery 22a of the purge gas **** nozzle 22 is prepared more 
nearly up than the gas deliveries 20a and 21a of the 1st raw-gas **** nozzle 20 and 
the 2nd raw-gas **** nozzle 21, and, thereby, is separable with the air curtain of 
purge gas about the 1 st raw-gas atmosphere and the 2nd raw-gas atmosphere. 
Predetermined gas is supplied from these nozzles 20, 21, and 22 by the gas supply 
mechanism 30 mentioned later. 

[0026] The gas supply mechanism 30 has CIF3 source of supply 31 which supplies 
CIF3 which is cleaning gas, the Ar source of supply 32 which supplies Ar, TiCI4 source 
of supply 33 which supplies TiCI4, and NH3 source of supply 34 which supplies NH3. 
and — CIF3 source of supply 31 — CIF3 gas line 35 — TiCI4 gas line 37 is connected 
to TiCI4 source of supply 33, and NH3 gas line 38 is connected to NH3 source of 



supply 34 for the Ar gas line 36 at the Ar source of supply 32, respectively And the 
bulb 40 and the mass-flow controller 41 are formed in each line. 
[0027] TiCI4 gas line 37 prolonged from TiCI4 source of supply 33 is connected to the 
gas piping 42 prolonged from the 1st raw-gas **** nozzle 20. Moreover, the piping 45 
prolonged from the Ar gas line 36 is connected to TiCI4 gas line 37, and TiCI4 gas by 
which the carrier was carried out to Ar gas is breathed out from the 1 st raw-gas 
**** nozzle 20 through piping 42. Moreover, NH3 gas line 38 prolonged from NH3 
source of supply 34 is connected to the gas piping 43 prolonged from the 2nd raw-gas 
**** nozzle 21, and NH3 gas is breathed out from the 2nd raw-gas **** nozzle 21 
through NH3 gas line 38 and gas piping 43. Furthermore, the Ar gas line 36 prolonged 
from the Ar source of supply 32 is connected to the piping 44 prolonged from the 
purge gas **** nozzle 22, and Ar gas is breathed out from the purge gas **** nozzle 
22 through the Ar gas line 36 and piping 44. Piping 46, 47, and 48 is connected to 
CIF3 gas line 35 prolonged from CIF3 source of supply 31 further again, and **** is 
possible in CIF3 gas which is cleaning gas through these piping 46, 47, and 48 to the 
piping 42, 43, and 44 from the 1 st raw-gas **** nozzle 20, the 2nd raw-gas **** 
nozzle 21, and the purge gas **** nozzle 22. In addition, Bulbs 45a, 46a, 47a, and 48a 
are formed in piping 45, 46, 47, and 48, respectively. 

[0028] The exhaust port 25 is formed in the center section at bottom wall 1 1b of a 
chamber 1 1 , and the exhaust pipe 26 is connected to this exhaust port 25. The 
exhaust 28 is connected to this exhaust pipe 26, and the inside of a chamber 1 1 can 
be decompressed to a predetermined degree of vacuum by operating the exhaust 28. 
[0029] In addition, an exhaust pipe 26 is prolonged in a perpendicular direction lower 
part from an exhaust port 25, is the middle and is crooked horizontally, the 
aforementioned axis of rotation 13 passed along the inside of the vertical section of 
an exhaust pipe 26, the tube wall of the horizontal level of an exhaust pipe 26 was 
penetrated, it is prolonged below, and the fluid seal 27 is formed between the tube 
wall and axis of rotation 1 3. 

[0030] Thus, in the constituted CVD membrane formation equipment, first, the 
semiconductor wafer W is inserted in in a chamber 1 1, and Wafer W is laid in wafer 
supporter 12a of the wafer supporter material 12. Subsequently, the wafer supporter 
material 1 2 is rotated heating Wafer W from a heater 1 6, the inside of a chamber 1 1 is 
exhausted with the exhaust 28, and the inside of a chamber 1 1 is made into a 
predetermined vacua. Then, Ar gas as purge gas is made to breathe out the 2nd raw- 
gas **** nozzle 21 to NH3 gas for TiCI4 gas which carried out the carrier to Ar from 
the 1 st raw-gas **** nozzle 20 from the purge gas **** nozzle 22, respectively. 
[0031] About two sheets by which TiCI4 gas breathed out from the 1st raw-gas **** 
nozzle 20 is supplied to the beginning among the wafers W of wafer supporter 12a of 
the wafer supporter material 1 2 After the monoatomic layer of Ti adsorbs by TiCI4 
supplied gas, by rotation of the wafer supporter material 12 The air curtain of Ar gas 
breathed out from the purge gas **** nozzle 22 is passed, the monoatomic layer of N 



accumulates on the monoatomic layer of Ti by NH3 gas breathed out from the 2nd 
raw-gas **** nozzle 21, these react and TiN is formed. Furthermore, after passing 
the air curtain of Ar gas breathed out from the purge gas **** nozzle 22, the 
monoatomic layer of Ti and the monoatomic layer of N are supplied similarly, this is 
repeated the number of predetermined times, and the TiN film of predetermined 
thickness is formed, moreover, about other two sheets to which NH3 gas first 
breathed out from the 2nd raw-gas **** nozzle 21 is supplied After the monoatomic 
layer of N adsorbs by NH3 supplied gas, by rotation of the wafer supporter material 12 
The air curtain of Ar gas breathed out from the purge gas **** nozzle 22 is passed, 
the monoatomic layer of Ti accumulates on the monoatomic layer of N by TiCI4 gas 
breathed out from the 1 st raw-gas **** nozzle 20, these react, and TiN is formed. 
Furthermore, after passing the air curtain of Ar gas breathed out from the purge gas 
**** nozzle 22, the monoatomic layer of N and the monoatomic layer of Ti are 
supplied similarly, this is repeated the number of predetermined times, and the TiN 
film of predetermined thickness is formed. In this case, the rotational speed of the 
wafer supporter material 12 is determined according to the rate of adsorption of TiCI4 
gas which is a raw gas, and NH3 gas. 

[0032] Moreover, further, a quantity of gas flow is set up so that the configuration of 
the 1st raw-gas **** nozzle 20 in this case and the 2nd raw-gas **** nozzle 21 and 
an interval with Wafer W, and a flow by which a monoatomic layer sticks to Wafer W 
equally can be formed. Moreover, further, a quantity of gas flow is set up so that the 
interval of the purge gas **** nozzle 22 and Wafer W and the flow as which purge gas 
functions considering TiCI4 gas atmosphere and NH3 gas atmosphere as an air curtain 
separable enough can be formed. Moreover, the heating temperature of a heater 16 is 
set as the proper temperature suitable for the reaction of Ti and N. Hereafter, these 
set points are described concretely. 

[0033] The 1st raw-gas **** nozzle 20 which has the structure shown in drawing 3 
(a), and the 2nd raw-gas **** nozzle 21 can be arranged so that the distance hi 
between Deliveries 20a and 21a and the wafer W front face held at the substrate 
supporter material 12 located in the lower part may be set to 0.1 -10mm. Moreover, 
the purge gas **** nozzle 22 which has the structure shown in drawing 3 (b) can be 
arranged so that the distance h2 between delivery 22a and the wafer W front face 
held at the substrate supporter material 1 2 located in the lower part may be set to 
0.1 -50mm, and it can be arranged so that the distance h3 between the soffit and the 
substrate supporter material 12 upper surfaces may be set to 1.1 -50mm. Preferably, 
hi arranges nozzles 20, 21, and 22 so that 0.1 -5mm and h2 may be set to 0.2-1 0mm 
and h3 may be set to 1 .2-1 1 mm. 

[0034] Moreover, each quantity of gas flow at the time of TiN membrane formation, 
chamber internal pressure, and heating temperature can be set up as follows. 
TiCI4 quantity of gas flow: It is 5 - 20sccm (0.005 - 0.02 L/min) preferably one to 50 
seem (0.001 - 0.05 L/min). 



Ar gas (carrier gas) flow rate: — NH3 quantity-of-gas-flow:50 which carrier gas does 
not need to use when 10 - 100sccm (0.01 - 0.1 L/min) and TiCI4 gas are low flow 
rates - 1000sccm (0.05 - 1 L/min) — desirable — 50 - 500sccm (0.05 - 0.5 L/min) 
Purge-gas flow rate: 100 - 1000sccm (0.1 - 1 L/min) 

chamber internal pressure: — 100mTorr - 5Torr (13.3Pa - 665Pa) — desirable — 
100mTorr(s) - 1Torr (13.3Pa - 133Pa) 

Heating temperature: It is 400-600 degrees C [0035] preferably 300-700 degrees C. 
Supplying TiCI4 gas and NH3 gas, respectively from the 1st raw-gas **** nozzle 20 
and the 2nd raw-gas **** nozzle 21 which have been arranged by turns as mentioned 
above Without using a high-speed switching valve, since the wafer supporter material 
12 is rotated and TiCI4 gas and NH3 gas are supplied to Wafer W by turns, the 
monoatomic layer of Ti and the monoatomic layer of N can be formed by turns by the 
ALD method, and a desired TiN film can be formed. Moreover, since two or more 
wafers W are laid in the wafer supporter material 12 in this way and membrane 
formation processing of two or more sheets is performed by one processing, 
productivity is high. Moreover, since the raw gas of the portion which formation of the 
monoatomic layer of Wafer W ended can be removed promptly and an excessive 
reaction can be prevented by ****** which can prevent that TiCI4 gas and NH3 gas 
are mixed by breathing out Ar gas as purge gas from the purge gas **** nozzle 22, 
and forming an air curtain as much as possible, and breathes out Ar gas which is 
purge gas, a better film can be formed. 

[0036] When it carries out by having repeated formation of such a TiN film and 
membrane formation processing of the wafer W of predetermined number of sheets is 
completed, nozzles 20, 21, and 22 to CIF3 gas is made to breathe out through a gas 
line 35, piping 46, 47, and 48, and piping 42, 43, and 44 from CIF3 source 31, and the 
inside of a chamber 1 1 is cleaned. 

[0037] The CIF3 quantity of gas flow at the time of this cleaning, chamber internal 
pressure, and cleaning temperature can be set up as shown below. 
CIF3 quantity of gas flow: It is 200 - 300sccm (0.2 - 0.3 L/min) preferably 100 to 500 
seem (0.1 - 0.5 L/min). 

Chamber internal pressure: It is 1 - 5Torr (133-665Pa) preferably one to 10 Torr 
(133-1330Pa). 

Cleaning temperature: It is 200-300 degrees C [0038] preferably 200-500 degrees C. 
Next, the CVD membrane formation equipment concerning other operation forms is 
explained. Drawing 4 is the cross section showing partially the CVD membrane 
formation equipment concerning other operation forms. Here, it has the composition 
of using wafer supporter material 12' instead of the wafer supporter material 12, and 
making Wafer W rotating, namely, wafer supporter material 12' — the base — it is 
prepared on a member 51 possible [ rotation of four wafer tables (two are illustrated 
in drawing 4 ) 52 ], and the wafer W on the wafer table 52 is made to rotate by 
rotating these wafers table 52 by the motor 53 Thereby, TiCI4 gas as a raw gas and 



NH3 gas can be further supplied to homogeneity at Wafer W, and a more uniform 
monoatomic layer can be formed. In this case, if a heater 1 6 is under wafer supporter 
material like drawing 1 , since heating efficiency will become bad, it is desirable to 
prepare heater 16' above Wafer W like drawing 4 . 15* is heater supporter material 
which supports heater 16\ Thus, when a heater is formed, it is desirable to prepare 
the hole of a large number in which gas passage is possible in heater 16' and heater 
supporter material 1 5' so that a raw gas may be supplied effective in Wafer W. 
[0039] Furthermore, it is made to supply TiCI4 gas as a raw gas, and NH3 gas from 
the shower head 60 and the shower head 61 with the operation form of drawing 5 , 
respectively. The shower head 60 is ** which much gas ****** 60b is formed in the 
undersurface of main part 60a of the hollow which makes the shape of a disk, and 
breathes out gas from this gas ******60b to homogeneity as shown in drawing 6 . 
The shower head 61 is constituted similarly. Thus, TiCI4 gas and NH3 gas can be 
uniformly supplied to Wafer W also by using the shower head instead of a nozzle. 
[0040] With the operation form of drawing 7 , the exhaust port 70 is formed directly 
under the 1st raw-gas **** nozzle 20 and the 2nd raw-gas **** nozzle 21 further 
again (only the exhaust port corresponding to the 1 st raw-gas **** nozzle 20 is 
illustrated). By doing in this way, TiCI4 unnecessary gas and NH3 gas can be promptly 
discharged through the exhaust pipe 71 connected to the exhaust port 70. 
[0041] In addition, this invention can deform variously, without being limited to the 
form of the above-mentioned implementation. For example, although the above- 
mentioned operation form showed the example which forms a TiN film, aluminum 203, 
Zr02, TaN, Si02 and SiN, SiON, WN and WSi, Ru02 grade, and other metallic 
compounds can be formed similarly. Moreover, with the above-mentioned operation 
form, although NH3 gas was used as the 2nd raw gas, using TiCI4 as the 1st raw gas, 
the 1st raw gas and 2nd raw gas can use the proper gas according to the metallic- . 
compounds film which forms membranes, in such a case, as the 1st raw gas which can 
be set Besides TiCI4, TaBrS, Ta (OC2H5)5, SiCI4, SiH4, Si2H6, SiH2CI2, aluminum of 
WF6 grade, The thing containing one sort in Zr, Ti, Ta, Si, W, and Ru can be mentioned, 
and the thing containing N or O of NH3 (N2), 02, 03, NO, N20, N203, and N205 
grade other than NH3 can be mentioned as the 2nd raw gas. 
[0042] Moreover, although it was prepared in the example of drawing 1 and the 
position of a heater was prepared above the wafer in the example of drawing 4 under 
the wafer, it may prepare in both these, and as long as it can heat uniformly, you may 
prepare in other positions. Furthermore, although Ar gas was used as purge gas, you 
may be other gas, such as N2 gas. Moreover, if two raw gases can be intercepted 
effectively, it is not necessary to use purge gas. You may be the substrate which may 
be not only a semiconductor wafer but other things as a substrate to be used, and 
formed other layers on the front face further again. 
[0043] 

[Effect of the Invention] In performing membrane formation using the ALD method 



according to this invention, as explained above Since the 1st raw gas and the 2nd raw 
gas are breathed out, respectively from raw-gas ****** of **** 2 which breathes out 
the 1st raw-gas ****** prepared in a mutually different position, and the 2nd raw gas, 
substrate supporter material is rotated and a substrate is made to revolve around the 
sun The monoatomic layer by the 1st raw gas and the monoatomic layer by the 2nd 
raw gas can be formed by turns, without using a high-speed switching valve. Moreover, 
since it processes where two or more substrates are supported to substrate 
supporter material, membrane formation processing of two or more sheet substrate of 
a number can be performed at once, and productivity can be raised. 
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[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the CVD membrane formation equipment 
concerning 1 operation gestalt of this invention. 

[Drawing 2] The plan showing the interior of the CVD membrane formation equipment 
of drawing 1 . 

[Drawing 3] The cross section of the 1st raw-gas regurgitation nozzle in the CVD 
membrane formation equipment of drawing 1 , and a purge gas regurgitation nozzle. 
[Drawing 4] The cross section showing partially the CVD membrane formation 
equipment concerning other operation gestalten of this invention. 
[Drawing 5] The cross section showing partially the CVD membrane formation 
equipment concerning the operation gestalt of further others of this invention. 
[Drawing 6] The perspective diagram showing the shower head used for the 
equipment of drawing 4 . 

[Drawing 7] The cross section showing partially the CVD membrane formation 
equipment concerning the operation gestalt of further others of this invention. 
[Description of Notations] 
11; chamber 



12 12'; wafer supporter material 
12a; wafer supporter 
13; axis of rotation 
1 4; motor 
16 16'; heater 

20 21; raw-gas regurgitation nozzle 
22; purge gas regurgitation nozzle 
30; gas supply mechanism 

25 70; exhaust port 

26 71; exhaust pipe 
28; exhaust 

52; wafer table 
53; motor 

60 61; shower head 

W; semiconductor wafer 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 6] 



60a 




[Translation done.] 



